KMBec'riPfT/PTQ 0 

ftfc^WflOT ATTORNEY'S DOCKEI 



XTTTA/fHlTH ^ 



FORM PTO-1 390 



U S DEPARTMENT OF COMMERCE PATENT AND TRADE] 



(REV. 11-2000) 

TRANSMITTAL LETTER TO THE UNITED STATES 
DESIGNATED/ELECTED OFFICE (DO/EO/US) 
CONCERNING A FILING UNDER 35 U.S.C. 371 



ATTORNEY'S DOCKET NUMBER 

3286-0168P 



U.S. APPLICATION NO. (If known, see 37 CFR 1.5) 

09/914995 



INTERNATIONAL APPLICATION NO. 

PCT/DE00/00735 



INTERNATIONAL FILING DATE 

March 9, 2000 



PRIORITY DATE CLAIMED 

March 9, 1999 



TITLE OF INVENTION 

METHOD FOR THE AUTOMATIC RETRIEVAL OF ENGINEERING DATA FROM INSTALLATIONS 



APPLICANT(S) FOR DO/EO/US . _ T 

BECKER Norbert; DIEZEL, Matthias; ECKARDT, Dieter; LANGKAFEL , Dirk; LANGE, Ronald; 
WINDL , Helmut; BIEHLER, Georg; DONNER , Albrecht; KRAEMER, Manfred; LEINS , Ralf; 

SCHNEIDER, Karsten 



AppUc&nt herewith submits to the United States Designated/Elected Office (DO/EO/US) the following items and other information: 



1. This is a FIRST submission of items concerning a filing under 35 U.S.C. 371. 

2 . Q This is a SECOND or SUBSEQUENT submission of items concerning a filing under 35 U.S.C. 371. 

3. M This express request to begin national exarnination procedures (35 U.S.C. 37 1(f)) at any time rather than delay 
CS exarnination until the expiration of the applicable time limit set in 35 U.S.C. 371(b) and PCT Articles 22 and 39 (1). 

The US has been elected by the expiration of 19 months from the priority date (Article 31). 

A copy of the International Application as filed (35 U.S.C. 371(c)(2)) 

a. is transmitted herewith (required only if not trar^rnitted by the International Bureau). WO 00/54188 

b. ^ has been transmitted by the International Bureau. 

c. O is not required, as the application was filed in the United States Receiving Office (RO/US). 
An English language translation of the International Application as filed (35 U.S.C. 371(c)(2)). 

a. ^ is transmitted herewith. 

b. O has been previously submitted under 35 U.S.C. 154(d)(4) 

Amendments to the claims of the International Application under PCT Article 19 (35 U.S.C. 371(c)(3)). 

a. O are transmitted herewith (required only if not transmitted by the International Bureau). 

b. Q have been transmitted by the International Bureau. 

c. have not been made; however, the time limit for making such amendments has NOT expired. 

d. ^ have not been made and will not be made. 

8, An English language translation of the amendments to the claims under PCT Article 19 (35 U.S.C. 371(c)(3)). 
3/ Q An oath or declaration of the inventor(s) (35 U.S.C. 371(c)(4)). 

10. 1^1 An English language translation of the annexes of the International Preliminary Examination Report under PCT Article 36 

(35 U.S.C. 371(c)(5)). 
Items 11. to 20. below concern document(s) or information included: 

11. An Information Disclosure Statement under 37 CFR 1 .97 and 1 .98-1449 and International Search Report (PCT/ISA/210) w/ 1 
doc ume nt 

12. □ An assignment document for recording. A separate cover sheet in compliance with 37 CFR 3.28 and 331 is included. 

13. [>3 A FIRST preliminary amendment. 

14. Q A SECOND or SUBSEQUENT preliminary amendment. 

15. ^ A substitute specification. 

16. A change of power of attorney and/or address letter. 

17. [U A computer-readable form of the sequence listing in accordance with PCT Rule 13ter.2 and 35 U.S.C. 1.821-1.825. 

18. CZ1 A second copy of the published international application under 35 U.S.C. 154(d)(4). 

19. O A second copy of the English language translation of the international application under 35 U.S.C. 154(d)(4). 

20. ^ Other items or information: 

1. ) PCT Substitute Claims Letter w/ Amendments 

2. ) Four (4) sheets of Formal Drawings 



page 1 of 2 



518 Rec'dPCT/PfO 0 7 SEP 2001 



U.S. APPLICATII 



INTERNATIONAL APPLICATION NO 



ATTORNEY'S DOCKET NUMBER 

3286-0168P 



21. ^| The following fees are submitted: 

BASIC NATIONAL FEE (37 CFR 1.492(a)(l)-(5): 

Neither international prelhriinary examination fee (37 CFR 1.482) 

nor international search fee (37 CFR 1.445(a)(2)) paid to USPTO 

and International Search Report not prepared by the EPO or JPO $1,000.00 

International preliminary examination fee (37 CFR 1.482) not paid to 

USPTO but International Search Report prepared by the EPO or JPO $860.00 

International preliminary examination fee (37 CFR 1.482) not paid to USPTO 

but international search fee (37 CFR 1.445(a)(2)) paid to USPTO $710.00 

International prelirmnary examination fee (37 CFR 1.482) paid to USPTO 

but all claims did not satisfy provisions of PCT Article 33(l)-(4) $690.00 

international preliminary examination fee (37 CFR 1.482) paid to USPTO 

i|d all claims satisfied provisions of PCT Article 33(1 )-(4) $100.00 

£ ENTER APPROPRIATE BASIC FEE AMOUNT = 


CALCULATIONS PTO USE ONLY 


$ 860.00 




fefircharge of $130.00 for furnishing the oath or declaration later than |_J 20 1X1 30 
ffenths from the earliest claimed priority date (37 CFR 1.492(e)). 


$ 130.00 




M CLAIMS 


NUMBER FILED 


NUMBER EXTRA 


RATE 






Igtal Claims 


24 - 20 - 


4 


X $18.00 


$ 72.00 




ffidependent Claims 


2 - 3 = 


0 


X $80.00 


$ 0 




MULTIPLE DEPEND] 


ENT CLAEVI(S) (if applicable) None 


+ $270.00 


$ 0 




U TOTAL OF ABOVE CALCULATIONS = 


$ 1062.00 




H Applicant claims small entity status. See 37 CFR 1.27. The fees mdicated above are 

yfi reduced by 1/2. b . 


$ 0 




m SUBTOTAL = 


$ 1062.00 




Uocessing fee of $130.00 for furnishing the English translation later than Q20 [J30 
months from the earliest claimed priority date (37 CFR 1.492(f)). 


$ 0 




TOTAL NATIONAL FEE = 


$ 1062.00 




Fee for recording the enclosed assignment (37 CFR 1.21(h)). The assignment must be 
accompanied by an appropriate cover sheet (37 CFR 3.28, 3.31). $40.00 per property + 


$ 0 




TOTAL FEES ENCLOSED - 


$ 1062.00 






Amount to be: 
refunded 


$ 


charged 


$ 



to cover the above fees. 



a. A check in the amount of $ 1062.00 to cover the above fees is enclosed. 

b. □ Please charge my Deposit Account. No. in the amount of $_ 

A duplicate copy of this sheet is enclosed. 

c. |3 The Commissioner is hereby authorized to charge any additional fees which may be required, or credit any 

overpayment to Deposit Account No. 02-2448 . 

NOTE: Where an appropriate time limit under 37 CFR 1.494 or 1.495 has not been met, a petition to revive (37 CFR 
1.137(a) or (b)) must be filed and granted to restore the application to pending status. 

Send all correspondence to: 

Birch, Stewart, Kolasch & Birch, LLP or Customer No. 2292 
P.O. Box 747 

Falls Church, VA 22040-0747 
(703)205-8000 

Date: September 7. 2001 

/cqc 




Form PTO-1390 (REV 11-2000) page 2 of 2 



09/914995 

518RetfdPCiWi0 7SEP 2001 

PATENT 
3286-0168P 

IN THE U.S. PATENT AND TRADEMARK OFFICE 

Norbert BECKER, Matthias DIEZEL, Dr. Dieter ECKHARDT, Dirk 
LANGKAFEL, Ronald LANGE, Helmut WINDL, George BIEHLER, Dr. 
Albrecht DONNER, Manfred KRAEMER, Ralf LEINS, and Karsten 
SCHNEIDER 

NEW 

September 7, 2001 

METHOD FOR THE AUTOMATIC RETRIEVAL OF ENGINEERING 
DATA FROM INSTALLATIONS 

PRELIMINARY AMENDMENT 

Assistant Commissioner for Patents September 7, 2001 

Washington, DC 20231 

Sir: 

The following preliminary amendments and remarks are respectfully submitted in 
connection with the above-identified application. 
IN THE ABSTRACT 

Please replace the Abstract with the attached revised Abstract. 
IN THE SPECIFICATION 

Please replace the original specification with the Substitute Specification attached hereto. 
IN THE CLAIMS 

Please replace the original claims with the following new claims: 

1. (Amended) A method for the automatic retrieval of engineering data from an 
automation system with a multiplicity of individual automation objects for the restoration of 
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representatives in an engineering system of objects of the automation system, comprising: 

supplying, via the objects, an identifying designation of a type of respective 
representative to the engineering system; 

creating, via the engineering system, corresponding representatives for the 
designated types and, for each of the representatives, entering a reference to the object; and 

having, based upon the reference, each representative read out engineering 
information from the object. 

2. (Amended) The method as claimed in claim 1, wherein in a first step for the 
restoration of device representatives in the engineering system, the method further comprises: 

supplying, for devices on which the automation objects run, an identifying 
designation of a type of respective device representative to the engineering system, 

creating, via the engineering system, corresponding device representatives for the 
designated types and entering, for each of the device representatives, a reference to the device, 
and 

having, based upon the reference, each device representative read out engineering 

information from the device and, 

wherein, in a second step for the restoration of representatives of the automation 

objects in the engineering system, the method further comprises, 

supplying, via the automation objects, an identifying designation of a type of 
respective representative to the engineering system, 
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creating, via the engineering system, corresponding representatives for the 
designated types and, for each of the representatives, entering a reference to the automation 
object, and 

having, based upon the reference, each representative read out engineering 
information from the automation object. 

3. (Amended) The method as claimed in claim 2, wherein, in a third step for the 
restoration of communication relationships between the representatives of the automation objects 
in the engineering system, the method further comprises: 

supplying, via the devices, lists with communication relationships to the 
engineering system, 

converting, in the engineering system, entries of the lists into references to inputs 
and outputs of the representatives of the automation objects and, subsequently, setting up 
corresponding connections up in the engineering system. 

4. (Amended) The method as claimed in claim 1, wherein both the objects of the 
engineering system and the objects of the automation system are described by a uniform, 
executable object model and a direct communication at model level is possible between the 
objects of the engineering system and the objects of the automation system. 

5. (Amended) The method as claimed in claim 3, wherein entries in the lists with 
communication relationships contain sources and drains of the communication relationships, the 
sources and drains in each case being described by a triple from an identifier of the device, an 
identifier of the automation object and an identifier of the input or output. 
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6. (Amended) The method as claimed in claim 1, wherein the objects of the 
automation system have no direct reference to the associated objects of the engineering system, 
to make it possible for the engineering system and automation system to be separated. 

7. (Amended) The method as claimed in claim 1 wherein, the method is used for the 
updating of already existing engineering information as a delta method. 

8. (Amended) A system for the automatic retrieval of engineering data from an 
automation system with a multiplicity of individual automation objects for the restoration of 
representatives in an engineering system of objects of the automation system, comprising: 

objects including an identifying designation of a type of respective representative 
for being supplied to the engineering system, wherein the engineering system includes 
means for creating representatives for the designated types, and 
means for entering, for each of the representatives, a reference to the 

object, and 

wherein the reference is provided for the reading out of engineering information 
from the object by each representative. 

9. (Amended) The system as claimed in claim 8, wherein for the restoration of 
device representatives in the engineering system, 

devices on which the automation objects run, include an identifying designation 
of a type of respective device representative for being supplied to the engineering system, 
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the engineering system includes means for creating device representatives for 
designated types and means for entering, for each of the device representatives, a reference to the 
device, 

the reference being provided for the reading out of engineering information from 
the device by each device representative and wherein, for the restoration of representatives of the 
automation objects in the engineering system, 

the automation objects contain an identifying designation of a type of respective 
representative for being supplied to the engineering system, 

the engineering system includes means for creating representatives for the 
designated types and means for entering, for each of the representatives, a reference to the 
automation object, 

the reference being provided for the reading out of engineering information from 
the automation object by each representative. 

10. (Amended) The system as claimed in claim 9, wherein, for the restoration of 
communication relationships between the representatives of the automation objects in the 
engineering system, 

the devices include lists with communication relationships for being supplied to 

the engineering system and 

the engineering system includes means for converting entries of the lists into 
references to inputs and outputs of the representatives of the automation objects and means for 
setting up the corresponding connections in the engineering system. 
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11. (Amended) The system as claimed in claim 8, wherein both the objects of the 
engineering system and the objects of the automation system are described by a uniform, 
executable object model and a direct communication at model level is provided between the 
objects of the engineering system and the objects of the automation system. 

12. (Amended) The system as claimed in claim 10, wherein entries in the lists with 
communication relationships contain sources and drains of the communication relationships, the 
sources and drains in each case being described by a triple from an identifier of the device, an 
identifier of the automation object and an identifier of the input or output. 

13. (Amended) The system as claimed in claim 8, wherein the objects of the 
automation system have no direct reference to the associated objects of the engineering system, 
to make it possible for the engineering system and automation system to be separated. 

14. (Amended) The system as claimed in claim 8, wherein the system is used for the 
updating of already existing engineering information. 

Please add the following new claims: 

15. The method as claimed in claim 2, wherein both the objects of the engineering 
system and the objects of the automation system are described by a uniform, executable object 
model and a direct communication at model level is possible between the objects of the 
engineering system and the objects of the automation system. 

16. The method as claimed in claim 3, wherein both the objects of the engineering 
system and the objects of the automation system are described by a uniform, executable object 
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model and a direct communication at model level is possible between the objects of the 
engineering system and the objects of the automation system. 

17. The method as claimed in claim 4, wherein entries in the lists with 
communication relationships contain sources and drains of the communication relationships, the 
sources and drains in each case being described by a triple from an identifier of the device, an 
identifier of the automation object and an identifier of the input or output. 

18. The method as claimed in claim 15, wherein entries in the lists with 
communication relationships contain sources and drains of the communication relationships, the 
sources and drains in each case being described by a triple from an identifier of the device, an 
identifier of the automation object and an identifier of the input or output. 

19. The method as claimed in claim 16, wherein entries in the lists with 
communication relationships contain sources and drains of the communication relationships, the 
sources and drains in each case being described by a triple from an identifier of the device, an 
identifier of the automation object and an identifier of the input or output. 

20. The system as claimed in claim 9, wherein both the objects of the engineering 
system and the objects of the automation system are described by a uniform, executable object 
model and a direct communication at model level is provided between the objects of the 
engineering system and the objects of the automation system. 

21. The system as claimed in claim 10, wherein both the objects of the engineering 
system and the objects of the automation system are described by a uniform, executable object 
model and a direct communication at model level is provided between the objects of the 
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engineering system and the objects of the automation system. 

22. The system as claimed in claim 11, wherein entries in the lists with 
communication relationships contain sources and drains of the communication relationships, the 
sources and drains in each case being described by a triple from an identifier of the device, an 
identifier of the automation object and an identifier of the input or output. 

23. The system as claimed in claim 20, wherein entries in the lists with 
communication relationships contain sources and drains of the communication relationships, the 
sources and drains in each case being described by a triple from an identifier of the device, an 
identifier of the automation object and an identifier of the input or output. 

24. The system as claimed in claim 21, wherein entries in the lists with 
communication relationships contain sources and drains of the communication relationships, the 
sources and drains in each case being described by a triple from an identifier of the device, an 
identifier of the automation object and an identifier of the input or output. -- 

REMARKS 

Claims 1-24 are now present in this application, with new claims 15-24 being added by 
the present Preliminary Amendment. It should be noted that the amendments to original claims 
1-14 of the present application are non-narrowing amendments, made solely to place the claims 
in proper form for U.S. practice and not to overcome any prior art or for any other statutory 
considerations. For example, amendments have been made to broaden the claims; to remove 
reference numerals in the claims; remove the European phrase "characterized in that"; remove 
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multiple dependencies in the claims; and to place claims in a more recognizable U.S. form, 
including the use of the transitional phrase "comprising" as well as the phrase "wherein". 
Further, method claims have been written in a more recognizable U.S. form by including an 
ing" verb to begin each clause. Again, all amendments are non-narrowing and have been made 
solely to place the claims in proper form for U.S. practice and not to overcome any prior art or 
for any other statutory considerations. 

SUBSTITUTE SPECIFICATION 

In accordance with 37 C.F.R. §1.125, a substitute specification has been included in lieu 
of substitute paragraphs in connection with the present Preliminary Amendment. The substitute 
specification is submitted in clean form, attached hereto, and is accompanied by a marked-up 
version showing the changes made to the original specification. The changes have been made in 
an effort to place the specification in better form for U.S. practice. No new matter has been 
added by these changes to the specification. Further, the substitute specification includes 
paragraph numbers to facilitate amendment practice as requested by the U.S. Patent and 
Trademark Office. 

CONCLUSION 

Accordingly, in view of the above amendments and remarks, an early indication of the 
allowability of each of claims 1-24 in connection with the present application is earnestly 
solicited. 
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Should there be any outstanding matters that need to be resolved in the present 
application, the Examiner is respectfully requested to contact Donald J. Daley at the telephone 
number of the undersigned below. 

If necessary, the Commissioner is hereby authorized in this, concurrent, and future 
replies, to charge payment or credit any overpayment to Deposit Account No. 02-2448 for any 
additional fees required under 37 C.F.R. § 1.16 or under 37 C.F.R. § 1.17; particularly, extension 
of time fees. 

Respectfully submitted, 

BIRCH, STEWART, KOLASCH & BIRCH, LLP 

Donald J. Daley, ^g.No. 34,3(13 
P.O. Box 747 

DJD:kna Falls Church, VA 22040-0747 

(703) 205-8000 
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ABSTRACT OF THE INVENTION 

The invention relates to a method for the automatic retrieval of engineering data from 
installations. The engineering and runtime objects are described by a uniform object model. 
This allows the correspondence between engineering objects and runtime objects to be 
determined at object level and no information is lost as a result of the mapping. In addition, a 
direct communication between engineering and runtime objects can take place, which can be 
utilized when the method is carried out. 
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Method for the automatic retrieval of engineering data 
from installations 

The invention relates to a method for the automatic 
retrieval of engineering data from installations. 

An automation system of this type is used in particular 
10 in the area of automation technology. An automation 
system of this type generally comprises a multiplicity 
of individual automation objects, which are frequently 
highly dependent on the engineering system respectively 
used. 

15 

At present there are two basic methods in use. In the 
first method, the retrieval of the engineering data 
from the installation is ruled out. Changes to the 
installation are possible only via the engineering 
2 0 tool. Consequently, the data in the engineering system 
always reflect the current state and there is no need 
for information to be reproduced from the installation. 
This solution has the following disadvantages: 

Strong link between runtime and engineering: The 

2 5 engineering system must be supplied along with the 

installation and also be additionally paid for by the 
customer . 

Changes in the installation cannot be reproduced: If 

there are changes in the installation, for example as 

3 0 a result of a device being exchanged, these changes 

cannot be automatically reproduced in the engineering 
system. 

High organizational expenditure: To keep the 
engineering data up to date, organizational 
35 precautions have to be taken to ensure the way in 

which changes in the installation are introduced into 
the engineering system. 
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The second approach is based on a disassembly of the 
runtime code. In this case, the executable code of the 
runtime objects is analyzed and translated into the 



following disadvantages: 

• Elaborate method: The analysis of the runtime code is 
complex and susceptible to errors. 

• Implementat ion- dependent : The implementation of the 
translation back is strongly dependent on how the 
translation process is carried out. Changes to the 
translation process and in particular the code 
created necessitate adaptation of the implementation 
of the translating-back process. 

• ES information can no longer be produced with 
certainty: Since the runtime code is at a 
semantical ly lower level than the actual engineering 
information, it cannot be ensured that the 
engineering information can be exactly reconstructed. 

In the specialist article Elmqvist, H. : "A Uniform 
Architecture for Distributed Automation", Advances in 
Instrumentation and Control, vol. 46, part 2, 1991, 
pages 1599-1608, XP000347589 Research Triangle Park, 
NC, US, a description is given of an automation system 
whose objects are programmed in an object- and data- 
flow-oriented programming language. It uses a graphic 
programming environment and offers means for the 
creation of dynamically updated process images. The 
programming language allows an automatic communication 

between distributed objects. 

AiACy cY~ fVS /n) \Jz *JJ \ $0 

^he^* problem underlying the invention is that of 
allowing the information contained in an installation 



engineering counterparts . 



This 



solution 



has 



the 
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to be automatically reproduced in an engineering system 
and used again there, for example to plan changes in 
the installation. 



3^ object 1 r^--^Giii»v©d by a method and by a system 
with the features specified in claims 1 and 8, 
respectively . 

In this case, the engineering and runtime objects are 
described by a uniform object model. As a result, the 
correspondence between engineering objects and runtime 
objects can be determined at the object level and no 
information is lost as a result of the mapping. In 
addition, a direct communication between engineering 
and runtime objects can take place, which can be 
utilized when the method is carried out. 

The relationship between an engineering object and its 
runtime counterpart is described in figure 1. The 
engineering object ESO has a direct reference, RTO ref, 
to its 
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runtime counterpart RTO. This is possible since the 
runtime objects are available (or become available) at 
the time of engineering. The runtime object RTO has no 
direct reference to the associated engineering object. 
5 This is necessary to make it possible for the 
engineering system and runtime system to be separated. 
Instead of this, the object RTO contains an identifying 
designation, ESO type ID, referring to the type of 
engineering object, ESO type. Consequently, required 
10 instances of the ESO type can then be created by the 
RTO. 



With respect to a runtime object RTO, the method for 
the restoration of engineering information proceeds as 
15 follows: 

1. If a runtime object receives the order to retrieve 
its engineering information, it firstly addresses 
the type of its engineering object with the order 
to create a new instance of an engineering object. 

2 0 2. In the newly created instance, the runtime object 

enters a reference to itself and orders the new 
engineering object to read out its data (that of 
the runtime object) . 
3. The new engineering object then reads out the 
25 information from the runtime object and enters the 

corresponding engineering information in itself. 

The invention is described and explained in more detail 
below on the basis of the exemplary embodiments 

3 0 represented in the figures, in which: 



figure 1 shows an overview to identify the 

relationships between engineering objects and 

runtime objects, 
3 5 figure 2 shows a view of an object of an installation 

by way of example, 
figure 3 shows an illustration of the creation of 

device representatives in the engineering, 
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figure 4 shows a representation of the creation of the 
automation objects in the device 
representatives by way of example and 

figure 5 shows a layout of the existing communication 
5 relationships in the engineering. 

The method for the retrieval of engineering information 
from the installation] proceeds in three steps: 

Restoration of the device representatives J 
10 Restoration of the representatives of the automation 

objects in the engineering I a~d 

Restoration of the communication relationships 
between the representatives of the automation objects (i 

The method is described below for the complete 
15 retrieval of the engineering information. However, it 

can equally be used for updating already existing 

engineering information, i.e. as a delta method. 

Hereafter, the overall method is referred to as upload. 

Of 

In figure 2, the objects involved are listed by way of 
20 example. Two automation objects run on each of the two 

devices RG1 and RG2 . The automation objects RA01 and 

RA02 run on RG1 , RA03 and RA04 run on RG2 . 

Communication connections are symbolized by lines. 

Thus, altogether two device- internal and two device- 
25 interlinking communication relationships exist. 



2. Restoration of the device representatives 

The beginning of the upload is initiated from a 
software system. This may be an engineering system or 

3 0 any other desired system which requires engineering 
information. One example of this is a system for 
parameterizing the installation. For the sake of 
simplicity, hereafter reference is always made to an 
engineering system .u|\ln the first step, all the devices 

3 5 are requested to create their representation in the 
engineering. For this purpose , each device returns an 
identifier of the type of its engineering counterpart. 
The engineering system then creates the corresponding 
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objects and enters the reference to the actual device 
in each device representative. By means of the 
reference, each device representative then reads out 
the relevant data of "its" device. 

Or 

5~/f Figure 3 illustrates what has just been described. The 
devices of the installation, here RG1 and RG2 , receive 
the request to upload through the engineering system. 
They then in each case return the identifiers of the 
types of the engineering representatives. The 
10 engineering system creates the instances Gl and G2 for 
the corresponding types. These then read out the 
relevant engineering information from the devices RG1 
and RG2 . 



15 2. Restoration of the automation objects in the 
_ engi n e ering 

// In the second step, the representatives of the 
automation objects are created in the engineering. Via 
the device assigned to it, each device representative 
2 0 requests the automation objects of its device to create 
its counterparts in the engineering. For this purpose, 
each automation object returns the identifier of the 
type of its engineering representative. In the 

engineering system, the corresponding objects are then 

2 5 again created and provided with a reference to their 

partner in the runtime environment. After that, each 
automation object in the engineering inquires the 
relevant data of its partner, 
r) The result of this operation can be seen in figure 4 . 

3 0 The representative Gl inquires from the device RG1 the 

automation objects RA01 and RA02 . These are then 
requested to upload by Gl and return the identifiers of 
the types of A01 and A02 . By means of this 

information, the instances A01 and A02 are created in 
3 5 the engineering. These then receive a reference to 
their runtime counterparts RA01 and RA02 are finally 
assigned to the device representative Gl . As a result, 
the information on the device assignment of the 



GR 99 P 3133 

- 5a - 

automation objects is available again. Subsequently, 
A01 and A02 read out the information relevant for 
engineering from RAOl and RA02 . 
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3. Restoration of the communication relationships 
between the automation objects in the engineering 

vfl In the f^nal step, the communication relationships 
between the automation objects are restored. For this 
5 purpose, each device representative asks the device 
assigned to it for its communication relationships. 
The device then returns a list with both the device- 
internal and device- interlinking communication 
relationships. An entry of this list comprises the 
10 source and drain of the communication relationship. 
The source and drain are in each case described by a 3- 
tuple from the identifier of the physical device, the 
identifier of the automation object and the identifier 
of the input or output, 

15 

In the engineering system, the entries of the list are 
converted into references to the inputs and outputs of 
the representatives of the automation objects. For 
this purpose, the information from the already created 
2 0 objects (the references of the engineering 
representatives to their runtime counterparts) is used. 
Subsequently, the connection in the engineering system 
is then set up. 

2 5 An efficient way of carrying out the step will ensure 

that the list with communication connections created by 
each device only contains those in which the device 
appears in the identifier of the source (alternatively 
of the drain) . Furthermore, an effective method will 

3 0 buffer- store the relationships between engineering 

representatives and runtime counterparts set up in 
steps 1 and 2, in order in this way to minimize the 
searching effort in step 3 . 

3 5 Figure 5 then shows the result of the last step. Gl 
has inquired the communication relationships from RG1 . 
In response, the relationships between RAOl and RA02 , 
RA01 and RA03 and between RA02 and RA04 were returned. 
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The connections are then converted in the engineering, 
for example the connection 
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between RA01 and RA03 is converted to the connection 
between A01 and A03 . 



Both the objects of the engineering system and of the 
5 runtime system are based on the same, executable object 
model . The use of the same model makes possible a 
direct interaction at model level (data exchange and 
communication) between the engineering objects and 
runtime objects. Furthermore, a unique mapping, which 
10 is independent of the implementation of the objects, is 
defined by the defined assignment between the 
engineering and runtime objects. 

This gives rise to the — grfrlo w i ag advantages for the 
15 metnoq: ^ 
K fX Separation of engineering and runtime possible: Changes 
do not necessarily have to be carried out with the 
engineering tool. If need be, the changes can be 
introduced into the engineering system at any time. 

2 0CV Simple method: By determining the method at the level 

of explicit models, the method can be described in 
general terms and so becomes more reliable. 
C§ Simple and complete mapping: There is a defined 
relationship between the runtime and engineering 
25 objects , making complete restoration of the engineering 
information possible. 
Q{ Stable with respect to changes in implementation: 
Implementation of the runtime and engineering objects 
can be changed over without having any influence on the 

3 0 mapping and consequently on the way in which the method 

is carried out . 

^ft Non- tool- specif ic : The upload mechanism can also be 
used by other tools and not just by the engineering 
system. 
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P atent clai ms 

1 -~ A method for the automatic retrieval of engineering 
data from an automation system with a multiplicity 
5 of individual automation objects j (RAOl . . RA04) , in 

which method/, £-> 
ca 'for the restoration of representatives ,(G1, G2 , 
A01..A04) j in an engineering system of objects 
(JRG1, RG2^ RAOl . .RA04)Jpf the automation system 
1 ^ff'^^. u C"j the objects {?RG1, RG2 , RA01..RA04) supply \ an 
identifying designation of a type of r~their^ 

respective representative / (Gl , G2 , A01..A04)/to 

j 

the engineering system£/^ 
^ Xlhilr) f ylrr(^3 t he engineering system ^(creates! corresponding 



15 representatives |G1, G2 , A01..A04)| Jor the 



M> designated types and , dn the case oB /each of the 

representatives fjiGl, G2, AOl . .A04) entersj /S " 



reference to the object 1(RG1, RG2 , RAOl . . RA04 ) 1 <a _ c i 

>h i - -n -i l^/j^!: 

I s — \ . /— andi, 1 by means of"|^Tnthe^ reference, each 

representative £JG1, G2 , AOl. .A04)J ^reads| ^ out 

engineering information from the object [~(RG1, 



20 



RG2, RA01..RA04J. 



2." n The method as claimed in claim 1, j characterized in 

- ^'i j^^kz , " 1 

25 that, Win a first step for~~fThe restoration of device n 

representatives \(G1, G2)/in the engineering systemT^ (.wrr<*5] 

1 — |fdevices f(RGl, RG2 ) j on which the automation 

objects ^ (RAOl . . RA04)J run 4./ supply/ an identifying 

designation of a type of /IbheirJ respective device 

3 0 representative /~Tgi, G2f7 to the engineering 

system, 

y'-^^the engineering system^ jcreatesj corresponding 
device representatives p(Gl, G2 )y^ f° r the 
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designated types and ^ip the case ofj each of the 

device representatives |JG1 , G2) enters / ^ a 

reference .to the device !(RG1, RG2) j.g—ci 

— — - c ^r±o, ^ ^ 

/ (— ana, ^By^rieans ' of 7 the reference, each device 

5 representative / (Gl / G2) readsfjout engineering 

information from the device jjRGl , RG2) >and, 

YTTT^a. second step for the restoration of representatives 

f(A01..A04T] of the automation objects (jRAOl . .RA04)f in 

the engineering system, f^-^k^A *'>-- [hfj^_ C^^^'^^ 

lO^^^^^p^B automation objects jjRAOl . .RA04) supply^ an 

identifying designation V (ESO type IDj] of a type 

(^{ESO type)J of \their j respective representative 

, AAOl . .A04H to the engineering system, 

j^?the engineering system^\ s createsj corresponding 

representatives |(A01..A04)i for the designated 

types and fin the case off? ^ach of the 

representatives |(A01..A04) enterg y ;a fefefence to 

the automation object R"RApl - - RA04 ^ 

- and, feby means ofH .TEe^^eTerence , each 

representative ^{A01..A04) readS^j^ut engineering 

information from the automation object 




20 



QrAOI . .RA04^_ 



The method as claimed in claim 2 ^characterized in 

2 5 thatj, in a third step for the restoration of 

communication relationships between the 

representatives ^AOl . . A04pN of the automation 
objects HrA01 . .RA04T7in the engineering system,_:S^-^^ 
Sj 3^^l the devices yjRGl, RG2) supply \ ^lists with 

3 0 communication relationships to the engineering 

system, 
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i — ^ 

outputs of the representatives {{AOl . .A04)/ of the 
automation objects [TRAOl . .RA04) j and, 

subsequently, "^TTorresponding connections jj*re set^J 
up in the engineering system. 

4 'The method 

claims, characterized in thatf] both the objects of 
the engineering system Qg1, G2 , AOl . . A047 [ and the 
objects fiRGl, RG2 , RAOl . . RA04)J of the automation 

10 system are described by a uniform, executable 

object model and a direct communication at model 
level is possible between the objects of the 
engineering system G2 , AOl . . A04 fj and the 

objects QrGI, RG2, RA01..RA04T) of the ^automation 

15 system- 

j) 




The method as claimed v in claim 3 ^ or 
fy [characterized in t hatHf^fer ie s in the lists with 

communication relationships contain sources and 
2 0 drains of the communication relationships, the 

sources and drains in each case being described by 
a Q-tuplejyfrom an identifier of the device j (RG1 , 
RG2 y , an identifier of the automation object 
(RAOl . .RA04) ( and an identifier of the input or 

2 5 output . 

? \ 



6 . { The method as claimed in j pne of the preceding 
claims, characterized in that/ the objects l(RGl, 
RG2, RA01..RA04) /of the automation system have no 
3 0 direct reference to the associated objects of the 

engineering system }(G1, G2 , A01..A04)/, to make it 

3 >vj 

possible for the engineering system and automation 
system to be separated. 
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7. f 'The method as claimed in! one of the preceding 
claims, characterized in thatj the method is used 
for the updating of already existing engineering 
information as a delta method. 

8 > A system for the automatic retrieval of engineering 
data from an automation system with a multiplicity 
of individual automation objects [jRAOl . . RA04 ) , in 



%4 

fT 10 whichTjj^. 



Q-^for the restoration of representatives IjGl, G2 , 
A01..A04)J in an engineering system of objects 
f~(RGl, RG2, RAOl . .RA04r?of the automation system, C^V^ f£p- 
C-^thej objects jjRGl, RG2 , RAOl . . kT^lTconta^t^an 
15 identifying designation of a type of j^theirj 

respective representative fTGl , G2 , A01..A04); 
for being supplied to the engineering system^ fj^»y--; 

7 ^mi 



ly ^-Jthe engineering system j ^contains? ! means for 

creating representatives f(Gl , G2 , AOl . . A04)7 f or 
2 0 the designated types. ancFmeans for entering fin 

the case of/jeach of the representatives , / (Gl , 
G2, A01..A04n a reference to the object f~(RGl, 
t RG2 # RAOl. .RA04 _ 
"T-Tthe reference ^beingj;provided for the reading 
2 5 out of engineering information from the object 

(fRGl, RG2, RAOl . .RA04)j by each representative 
|7G1, G2, AOl. .A04)}. 



30 



> The system as claimed in claim 8, characterized in 
thatTTTor the restoration of device representatives 



^ ■ 

; (Gl, G2)|in the engineering system, 



r-^Tievices ((RG1, RG2T? on which the , automation 
objects ; (RAOl. .RA04) ) run (contai^/TOT — identifying 
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designation of a type of [theirj respective device 
representative [ (Gl, G2)Jfor being supplied to the 
engineering system, JCr^Lu 
the engineering system f^contains^y means for 
5 creating device representatives ((Gl, G2)J for the 

designated types and means for entering fin the 
case ofSfiach of the device representatives^ (Gl , 
G2) la reference to the device ;(RG1, RG2^ 
(^-Jthe 1 reference being provided for the reading out 
10 of engineering information from the device (""(RGl , 

RG2)|by each device representative | (Gl , G2) and 
— . yl£j^jz^ J 

( in thaj^T^ Eor the restoration of representatives 

<JA01 . .A04) ^ of the automation objects [TrAOI . .RA04) / 

— J \ 

in the engineering system, ^ 
15 £-^the automation objects \ (RAOl. . RA04JJ contain an 

identifying designation C (ESO type ID) (of a type 
f" (ESO type) J* of ftneir j respective representative 
h^(A01 . . A04)^|f or being supplied to the engineering 
system, iusUj_ 
2 0 V_-~*7the engineering system ; contain^] N> means for 

creating representatives ?TA01..A04)J for the 
designated types and means for entering (in the 
case offfeach of the representatives, | (AOl . .A04)/ a 
reference to the automation object I (RAOl . .RAO^, 

2 5 (^-7 the reference being provided for the reading out 

of engineering information from the automation 
object (TRAOI . .RA04) ) by each representative 
RAOl. .A04T?. 

3 0 10 r The system as claimed in claim 9, \ characterized in 

the restoration of communication 
relationships between the representatives 

WA01. .A04'f1 of the automation objects HraO! . .RA04) / 
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in the engineering system, ^d^U 

the devices (j^Gl, RG2) contai^TTists with 
communication relationships for being supplied to 
the engineering system and ^uMj 
(}-Jthe engineering system (^containsj means for 
converting entries of the lists into references 
to inputs and outputs of the representatives 
V^JAOI . .A04)} of the automation obj ects (7RA01 . . RA04 )J 
and means for setting up the corresponding 
connections in the engineering system. 



11 / The system as claimed in (one of claims)^. 8 £0 lof, 
^characterized in that?^§^^ the objects of the 
engineering system /7g1, G2 , A01..A04)'! and the 

^- ~\ ~~ ' 

objects (jRGl, RG2 , RAOl . . RA04) )of the automation 
system are described by a uniform, executable 
object model and a direct communication at model 
level is provided between the objects of the 
engineering system (^Gl, G2 , A01..A04)J and the 
objects (TRG1, RG2, RAOl . . RA04)"| of the automation 
system. 



12.^ The system as claimed in claim 10 ; or 11/, 



^characterized in that|' i JentrTes in the lists with 
communication relationships contain sources and 
drains of the communication relationships, the 
sources and drains in each case being described by 
a p-tupl^from an identifier of the device JJRG1, 
RG2)), an identifier of the automation object 
(TrAOI . . RA04jfl and an identifier of the input or 
output .-•>. 



13. The system as claimed infone of claimsj* 8 \^o 12), 
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(^characterized in tha^y the""" obj ects \JRG1 , RG2 , 
RAOl . .RA04)j of the automation system have no direct 
reference to the associated objects of the 
engineering system (^Gl, G2 , A01..A04)), to make it 
5 possible for the engineering system and automation 

system to be separated. 

14.~The system as claimed in \one of ^claims { \ 8 ito ±3\, 

n UW>C"<- O O * ~ 

[characterized in thaj jpE"Ke system is used for the 
10 'updating of already existing engineering 



information. 

tJA> CJ C{ U ^ * 



T 

'1 
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Abstract 



Method? fpy the" airt^ 

f^ofri ^^st illations ^ 

The— i^reTrtrtOTI — related — ^> -fk method \ for the automatic 
retrieval of engineering data from installations. The 
engineering and runtime objects are described by a 
uniform object model. This allows the correspondence 
between engineering objects and runtime objects to be 
determined at object level and no information is lost 
as a result of the mapping. In addition, a direct 
communication between engineering and runtime objects 
can take place, which can be utilized when the method 
is carried out . 



Fia*gre-~T 



New U.S. Application 
Docket No. 3286-0 168P 



SUBSTITUTE SPECIFICATION 

METHOD FOR THE AUTOMATIC RETRIEVAL OF 
ENGINEERING DATA FROM INSTALLATIONS 



[0001] This application is the national phase under 35 U.S.C. § 371 of PCT International 
Application No. PCT/DEOO/00735 which has an International filing date of March 9, 2000, 
which designated the United States of America, the entire contents of which are hereby 
incorporated by reference. 

Field of the Invention 

[0002] The invention relates to a method for the automatic retrieval of engineering data from 
installations. 

Background of the Invention 

[0003] An automation system of this type is used in particular in the area of automation 
technology. An automation system of this type generally comprises a multiplicity of 
individual automation objects, which are frequently highly dependent on the engineering 
system respectively used. 

[0004] At present there are two basic methods in use. In the first method, the retrieval of the 
engineering data from the installation is ruled out. Changes to the installation are possible 
only via the engineering tool. Consequently, the data in the engineering system always 
reflect the current state and there is no need for information to be reproduced from the 
installation. This solution has the following disadvantages: 

Strong link between runtime and engineering: The engineering system must be 
supplied along with the installation and also be additionally paid for by the customer. 
Changes in the installation cannot be reproduced: If there are changes in the 
installation, for example as a result of a device being exchanged, these changes cannot be 
automatically reproduced in the engineering system. 

High organizational expenditure: To keep the engineering data up to date, 
organizational precautions have to be taken to ensure the way in which changes in the 
installation are introduced into the engineering system. 
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[0005] The second approach is based on a disassembly of the runtime code. In this case, the 
executable code of the runtime objects is analyzed and translated into the engineering 
counterparts. This solution has the following disadvantages: 

• Elaborate method: The analysis of the runtime code is complex and susceptible to 
errors. 

• Implementation-dependent: The implementation of the translation back is strongly 
dependent on how the translation process is carried out. Changes to the translation 
process and in particular the code created necessitate adaptation of the 
implementation of the translating-back process. 

• ES information can no longer be produced with certainty: Since the runtime code is 
at a semantically lower level than the actual engineering information, it cannot be 
ensured that the engineering information can be exactly reconstructed. 

[0006] In the specialist article Elmqvist, H.: "A Uniform Architecture for Distributed 
Automation", Advances in Instrumentation and Control, vol. 46, part 2, 1991, pages 1599- 
1608, XP000347589 Research Triangle Park, NC, US, a description is given of an 
automation system whose objects are programmed in an object- and data-flow-oriented 
programming language. It uses a graphic programming environment and offers means for the 
creation of dynamically updated process images. The programming language allows an 
automatic communication between distributed objects. 

SUMMARY OF THE INVENTION 
[0007] One problem underlying the invention is that of allowing the information contained in 
an installation to be automatically reproduced in an engineering system and used again there, 
for example to plan changes in the installation. 

[0008] An object of the invention is to solve that and/or other problems by a method and by a 
system with the features specified in claims 1 and 8, respectively. 

[0009] In this case, the engineering and runtime objects are described by a uniform object 
model. As a result, the correspondence between engineering objects and runtime objects can 
be determined at the object level and no information is lost as a result of the mapping. In 
addition, a direct communication between engineering and runtime objects can take place, 
which can be utilized when the method is carried out. 

[0010] The relationship between an engineering object and its runtime counterpart is 
described in figure 1. The engineering object ESO has a direct reference, RTO ref, to its 
runtime counterpart RTO. This is possible since the runtime objects are available (or become 
available) at the time of engineering. The runtime object RTO has no direct reference to the 
associated engineering object. This is necessary to make it possible for the engineering 
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system and runtime system to be separated. Instead of this, the object RTO contains an 
identifying designation, ESO type ID, referring to the type of engineering object, ESO type. 
Consequently, required instances of the ESO type can then be created by the RTO. 
[0011] With respect to a runtime object RTO, the method for the restoration of engineering 
information proceeds as follows: 

1. If a runtime object receives the order to retrieve its engineering information, it 
firstly addresses the type of its engineering object with the order to create a new 
instance of an engineering object. 

2. In the newly created instance, the runtime object enters a reference to itself and 
orders the new engineering object to read out its data (that of the runtime object). 

3. The new engineering object then reads out the information from the runtime 
object and enters the corresponding engineering information in itself. 

BRIEF DESCRIPTION OF THE DRAWINGS 
[0012] The invention is described and explained in more detail below on the basis of the 
exemplary embodiments represented in the figures, in which: 

Figure 1 shows an overview to identify the relationships between engineering objects 

and runtime objects, 
Figure 2 shows a view of an object of an installation by way of example, 
Figure 3 shows an illustration of the creation of device representatives in the 
engineering, 

Figure 4 shows a representation of the creation of the automation objects in the device 

representatives by way of example and 
Figure 5 shows a layout of the existing communication relationships in the engineering. 

DETAILED DESCRIPTION OF THE PREFERRED EM BODIMENTS 
[0013] The method for the retrieval of engineering information from the installation 
preferably proceeds in three steps: 

Restoration of the device representatives; 

Restoration of the representatives of the automation objects in the engineering; and 
Restoration of the communication relationships between the representatives of the 
automation objects. 

[0014] The method is described below for the complete retrieval of the engineering 
information. However, it can equally be used for updating already existing engineering 
information, i.e. as a delta method. Hereafter, the overall method is referred to as upload. 
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[0015] In figure 2, the objects involved are listed by way of example. Two automation 
objects run on each of the two devices RG1 and RG2. The automation objects RAOl and 
RA02 run on RG1, RA03 and RA04 run on RG2. Communication connections are 
symbolized by lines. Thus, altogether two device-internal and two device-interlinking 
communication relationships exist. 

1. Restoration of the device representatives 

[0016] The beginning of the upload is initiated from a software system. This may be an 
engineering system or any other desired system which requires engineering information. One 
example of this is a system for parameterizing the installation. For the sake of simplicity, 
hereafter reference is always made to an engineering system. 

[0017] In the first step, all the devices are requested to create their representation in the 
engineering. For this purpose, each device returns an identifier of the type of its engineering 
counterpart. The engineering system then creates the corresponding objects and enters the 
reference to the actual device in each device representative. By means of the reference, each 
device representative then reads out the relevant data of "its" device. 

[0018] Figure 3 illustrates what has just been described. The devices of the installation, here 
RG1 and RG2, receive the request to upload through the engineering system. They then in 
each case return the identifiers of the types of the engineering representatives. The 
engineering system creates the instances Gl and G2 for the corresponding types. These then 
read out the relevant engineering information from the devices RG1 and RG2. 

2. Restoration of the automation objects in the engineering 

[0019] In the second step, the representatives of the automation objects are created in the 
engineering. Via the device assigned to it, each device representative requests the automation 
objects of its device to create its counterparts in the engineering. For this purpose, each 
automation object returns the identifier of the type of its engineering representative. In the 
engineering system, the corresponding objects are then again created and provided with a 
reference to their partner in the runtime environment. After that, each automation object in 
the engineering inquires the relevant data of its partner. 

[0020] The result of this operation can be seen in figure 4. The representative Gl inquires 
from the device RG1 the automation objects RAOl and RA02. These are then requested to 
upload by Gl and return the identifiers of the types of AOl and A02. By means of this 
information, the instances AOl and A02 are created in the engineering. These then receive a 
reference to their runtime counterparts RAOl and RA02 are finally assigned to the device 
representative Gl. As a result, the information on the device assignment of the automation 
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objects is available again. Subsequently, AOl and A02 read out the information relevant for 
engineering from RAOl and RA02. 



5, Restoration of the communication relationships between the 

automation objects in the engineering 
[0021] In the third step, the communication relationships between the automation objects are 
restored. For this purpose, each device representative asks the device assigned to it for its 
communication relationships. The device then returns a list with both the device-internal and 
device-interlinking communication relationships. An entry of this list comprises the source 
and drain of the communication relationship. The source and drain are in each case described 
by a 3-tuple from the identifier of the physical device, the identifier of the automation object 
and the identifier of the input or output. 

[0022] In the engineering system, the entries of the list are converted into references to the 
inputs and outputs of the representatives of the automation objects. For this purpose, the 
information from the already created objects (the references of the engineering 
representatives to their runtime counterparts) is used. Subsequently, the connection in the 
engineering system is then set up. 

[0023] An efficient way of carrying out the step will ensure that the list with communication 
connections created by each device only contains those in which the device appears in the 
identifier of the source (alternatively of the drain). Furthermore, an effective method will 
buffer-store the relationships between engineering representatives and runtime counterparts 
set up in steps 1 and 2, in order in this way to minimize the searching effort in step 3. 
[0024] Figure 5 then shows the result of the last step. Gl has inquired the communication 
relationships from RG1. In response, the relationships between RAOl and RA02, RAOl 
and RA03 and between RA02 and RA04 were returned. The connections are then 
converted in the engineering, for example the connection between RAOl and RA03 is 
converted to the connection between AOl and A03. 

[0025] Both the objects of the engineering system and of the runtime system are based on the 
same, executable object model. The use of the same model makes possible a direct 
interaction at model level (data exchange and communication) between the engineering 
objects and runtime objects. Furthermore, a unique mapping, which is independent of the 
implementation of the objects, is defined by the defined assignment between the engineering 
and runtime objects. 

[0026] This gives rise to advantages for the method, including but not limited to: 

Separation of engineering and runtime possible: Changes do not necessarily have 
to be carried out with the engineering tool. If need be, the changes can be introduced 
into the engineering system at any time. 



Simple method: By determining the method at the level of explicit models, the 

method can be described in general terms and so becomes more reliable. 

Simple and complete mapping: There is a defined relationship between the runtime 

and engineering objects, making complete restoration of the engineering information 

possible. 

Stable with respect to changes in implementation: Implementation of the runtime 
and engineering objects can be changed over without having any influence on the 
mapping and consequently on the way in which the method is carried out. 
Non-tool-specific: The upload mechanism can also be used by other tools and not just 
by the engineering system. 
[0027] The invention being thus described, it will be obvious that the same may be varied in 
many ways. Such variations are not to be regarded as a departure from the spirit and scope of 
the invention, and all such modifications as would be obvious to one skilled in the art are 
intended to be included within the scope of the following claims. 



09/914995 
518 Recti PCT/PTt) 0 7 SEP 2001 



GR 99 P 3133 




Description 

Meth od for the automatic retrieval of engineering^ da-ba 
from installations 



The invention relates to a method for the automatic 
retrieval of engineering data from installations. 

An automation system of this type is used in particular 
in the area of automation technology. An automation 
system of this type generally comprises a multiplicity 
of individual automation obj ects , which are frequently 
highly dependent on the engineering system respectively 
used. 

At present there are two basic methods in use. In the 
first method, the retrieval of the engineering data 
from the installation is ruled out. Changes to the 
installation are possible only via the engineering 
tool. Consequently, the data in the engineering system 
always reflect the current state and there is no need 
for information to be reproduced from the installation. 
This solution has the following disadvantages: 

Strong link between runtime and engineering: The 
engineering system must be supplied along with the 
installation and also be additionally paid for by the 
customer . 

Changes in the installation cannot be reproduced: If 

there are changes in the installation, for example as 
a result of a device being exchanged, these changes 
cannot be automatically reproduced in the engineering 
system. 

High organizational expenditure: To keep the 
engineering data up to date, organizational 
precautions have to be taken to ensure the way in 
which changes in the installation are introduced into 
the engineering system. 
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The second approach is based on a disassembly of the 
runtime code. In this case, the executable code of the 
runtime objects is analyzed and translated into the 
engineering counterparts. This solution has the 

5 following disadvantages: 

% Elaborate method: The analysis of the runtime code is 
complex and susceptible to errors. 

Impl ement at ion- dependent : The implementation of the 
translation back is strongly dependent on how the 

10 translation process is carried out. Changes to the 

translation process and in particular the code 
created necessitate adaptation of the implementation 
of the translating-back process. 
4 ES information can no longer be produced with 

15 certainty: Since the runtime code is at a 

semantically lower level than the actual engineering 
information, it cannot be ensured that the 
engineering information can be exactly reconstructed. 

2 0 In the specialist article Elmqvist, H. : "A Uniform 
Architecture for Distributed Automation", Advances in 
Instrumentation and Control, vol. 46, part 2, 1991, 
pages 1599-1608, XP000347589 Research Triangle Park, 
NC, US, a description is given of an automation system 

2 5 whose objects are programmed in an object- and data- 

flow-oriented programming language. It uses a graphic 
programming environment and offers means for the 
creation of dynamically updated process images. The 
programming language allows an automatic communication 

3 0 between distributed objects. 

The problem underlying the invention is that of 
allowing the information contained in an installation 
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to be automatically reproduced in an engineering system 
and used again there, for example to plan changes in 
the installation. 

This object is achieved by a method and by a system 
with the features specified in claims 1 and 8, 
respectively. 

In this case, the engineering and runtime objects are 
described by a uniform object model. As a result, the 
correspondence between engineering objects and runtime 
objects can be determined at the object level and no 
information is lost as a result of the mapping. In 
addition, a direct communication between engineering 
and runtime objects can take place, which can be 
utilized when the method is carried out. 

The relationship between an engineering object and its 
runtime counterpart is described in figure 1. The 
engineering object ESO has a direct reference, RTO ref, 
to its 
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runtime counterpart RTO. This is possible since the 
runtime objects are available (or become available) at 
the time of engineering. The runtime object RTO has no 
direct reference to the associated engineering object. 
This is necessary to make it possible for the 
engineering system and runtime system to be separated. 
Instead of this, the object RTO contains an identifying 
designation, ESO type ID, referring to the type of 
engineering object, ESO type. Consequently, required 
instances of the ESO type can then be created by the 
RTO. 

With respect to a runtime object RTO, the method for 
the restoration of engineering information proceeds as 
follows : 

1. If a runtime object receives the order to retrieve 
its engineering information, it firstly addresses 
the type of its engineering object with the order 
to create a new instance of an engineering object. 

2. In the newly created instance, the runtime object 
enters a reference to itself and orders the new 
engineering object to read out its data (that of 
the runtime object) . 

3. The new engineering object then reads out the 
information from the runtime object and enters the 
corresponding engineering information in itself. 

The invention is described and explained in more detail 
below on the basis of the exemplary embodiments 
represented in the figures, in which: 

figure 1 shows an overview to identify the 

relationships between engineering objects and 

runtime objects, 
figure 2 shows a view of an object of an installation 

by way of example, 
figure 3 shows an illustration of the creation of 

device representatives in the engineering, 
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figure 4 shows a representation of the creation of the 
automation objects in the device 

representatives by way of example and 
figure 5 shows a layout of the existing communication 
5 relationships in the engineering. 

The method for the retrieval of engineering information 
from the installation proceeds in three steps: 
Restoration of the device representatives 
10 Restoration of the representatives of the automation 

objects in the engineering 

Restoration of the communication relationships 
between the representatives of the automation objects 

The method is described below for the complete 
15 retrieval of the engineering information. However, it 

can equally be used for updating already existing 

engineering information, i.e. as a delta method. 

Hereafter, the overall method is referred to as upload. 

In figure 2, the objects involved are listed by way of 
2 0 example. Two automation objects run on each of the two 

devices RG1 and RG2 . The automation objects RA01 and 

RA02 run on RG1 , RA03 and RA04 run on RG2 . 

Communication connections are symbolized by lines. 

Thus, altogether two device- internal and two device- 
25 interlinking communication relationships exist. 



2. Restoration of the device representatives 

The beginning of the upload is initiated from a 
software system. This may be an engineering system or 

3 0 any other desired system which requires engineering 
information. One example of this is a system for 
parameterizing the installation. For the sake of 
simplicity, hereafter reference is always made to an 
engineering system. In the first step, all the devices 

3 5 are requested to create their representation in the 
engineering. For this purpose, each device returns an 
identifier of the type of its engineering counterpart. 
The engineering system then creates the corresponding 



10 



15 



20 
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objects and enters the reference to the actual device 
in each device representative. By means of the 

reference, each device representative then reads out 
the relevant data of "its" device. 

Figure 3 illustrates what has just been described. The 
devices of the installation, here RG1 and RG2 , receive 
the request to upload through the engineering system. 
They then in each case return the identifiers of the 
types of the engineering representatives. The 
engineering system creates the instances Gl and G2 for 
the corresponding types. These then read out the 
relevant engineering information from the devices RG1 
and RG2 . 



2. Restoration of the automation objects in the 
engineering 

In the second step, the representatives of the 
automation objects are created in the engineering. Via 
the device assigned to it, each device representative 
requests the automation objects of its device to create 
its counterparts in the engineering. For this purpose, 
each automation object returns the identifier of the 
type of its engineering representative. In the 

engineering system, the corresponding objects are then 

2 5 again created and provided with a reference to their 

partner in the runtime environment. After that, each 
automation object in the engineering inquires the 
relevant data of its partner. 

The result of this operation can be seen in figure 4 . 

3 0 The representative Gl inquires from the device RG1 the 

automation objects RA01 and RA02 . These are then 
requested to upload by Gl and return the identifiers of 
the types of AOl and A02 . By means of this 

information, the instances AOl and A02 are created in 
35 the engineering. These then receive a reference to 
their runtime counterparts RAOl and RA02 are finally 
assigned to the device representative Gl . As a result, 
the information on the device assignment of the 
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automation objects is available again. Subsequently, 
AOl and A02 read out the information relevant for 
engineering from RA01 and RA02 . 
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3. Restoration of the communication relationships 
between the automation objects in the engineering 

In the final step, the communication relationships 
between the automation objects are restored. For this 
5 purpose, each device representative asks the device 
assigned to it for its communication relationships. 
The device then returns a list with both the device- 
internal and device -interlinking communication 
relationships. An entry of this list comprises the 
10 source and drain of the communication relationship. 
43 The source and drain are in each case described by a 3- 

tuple from the identifier of the physical device, the 
43 identifier of the automation object and the identifier 

of the input or output . 



r 15 



Hi § 



In the engineering system, the entries of the list are 
converted into references to the inputs and outputs of 
the representatives of the automation objects. For 
this purpose, the information from the already created 

2 0 objects (the references of the engineering 

representatives to their runtime counterparts) is used. 
Subsequently, the connection in the engineering system 
is then set up. 

25 An efficient way of carrying out the step will ensure 
that the list with communication connections created by 
each device only contains those in which the device 
appears in the identifier of the source (alternatively 
of the drain) . Furthermore, an effective method will 

3 0 buffer- store the relationships between engineering 

representatives and runtime counterparts set up in 
steps 1 and 2, in order in this way to minimize the 
searching effort in step 3 . 

35 Figure 5 then shows the result of the last step. Gl 
has inquired the communication relationships from RG1 . 
In response, the relationships between RAOl and RA02 , 
RA01 and RA03 and between RA02 and RA04 were returned. 
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The connections are then converted in the engineering, 
for example the connection 
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between RA01 and RA03 is converted to the connection 
between A01 and A03 . 

Both the objects of the engineering system and of the 
5 runtime system are based on the same, executable object 
model. The use of the same model makes possible a 
direct interaction at model level (data exchange and 
communication) between the engineering objects and 
runtime objects. Furthermore, a unique mapping, which 
j§ 10 is independent of the implementation of the objects, is 

defined by the defined assignment between the 
engineering and runtime objects. 

This gives rise to the following advantages for the 
g 15 method: 



Separation of engineering and runtime possible: Changes 
do not necessarily have to be carried out with the 
engineering tool. If need be, the changes can be 
introduced into the engineering system at any time. 

20 Simple method: By determining the method at the level 
of explicit models, the method can be described in 
general terms and so becomes more reliable. 
Simple and complete mapping: There is a defined 
relationship between the runtime and engineering 

25 objects, making complete restoration of the engineering 
information possible. 

Stable with respect to changes in implementation: 

Implementation of the runtime and engineering objects 
can be changed over without having any influence on the 
3 0 mapping and consequently on the way in which the method 
is carried out . 

Non- tool -specif ic: The upload mechanism can also be 
used by other tools and not just by the engineering 
system. 
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Patent claims 



1. A method for the automatic retrieval of engineering 
data from an automation system with a multiplicity 

5 of individual automation objects (RAOl . .RA04) , in 

which method, 

for the restoration of representatives (Gl, G2 , 
A01..A04) in an engineering system of objects 
(RG1, RG2, RA01..RA04) of the automation system, 
10 the objects (RG1 , RG2 , RA01..RA04) supply an 

identifying designation of a type of their 
respective representative (Gl, G2, A01..A04) to 
the engineering system, 

the engineering system creates corresponding 
15 representatives (Gl, G2 , A01..A04) for the 

designated types and in the case of each of the 
representatives (Gl, G2 , A01..A04) enters a 
reference to the object (RG1, RG2 , RA01..RA04) 
and, by means of the reference, each 
20 representative (Gl, G2 , A01..A04) reads out 

engineering information from the object (RG1, 
RG2, RAOl. .RA04) . 

2. The method as claimed in claim 1, characterized in 
25 that, in a first step for the restoration of device 

representatives (Gl, G2) in the engineering system, 
devices (RG1, RG2) on which the automation 
objects (RA01..RA04) run supply an identifying 
designation of a type of their respective device 
3 0 representative (Gl, G2) to the engineering 

system, 

the engineering system creates corresponding 
device representatives (Gl, G2) for the 
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designated types and in the case of each of the 
device representatives (Gl, G2) enters a 
reference to the device (RG1, RG2) 

and, by means of the reference, each device 
5 representative (Gl, G2) reads out engineering 

information from the device (RG1, RG2) and, 
in a second step for the restoration of representatives 
P3 (A01..A04) of the automation objects (RA01..RA04) in 

^5 the engineering system, 

2 10 the automation objects (RA01..RA04) supply an 

45 identifying designation (ESO type ID) of a type 

(ESO type) of their respective representative 
yi (A01..A04) to the engineering system, 

^ the engineering system creates corresponding 

p 15 representatives (A01..A04) for the designated 

^* types and in the case of each of the 

representatives (A01..A04) enters a reference to 
the automation object (RA01..RA04) 

and, by means of the reference, each 
20 representative (A01..A04) reads out engineering 

information from the automation object 
(RAOl. .RA04) . 

3. The method as claimed in claim 2, characterized in 
25 that, in a third step for the restoration of 

communication relationships between the 

representatives (A01..A04) of the automation 
objects (RA01..RA04) in the engineering system, 

the devices (RG1, RG2) supply lists with 
3 0 communication relationships to the engineering 

system, 

in the engineering system, entries of the lists 
are converted into references to inputs and 
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outputs of the representatives (A01..A04) of the 
automation objects (RA01..RA04) and, 

subsequently, corresponding connections are set 
up in the engineering system. 

5 

4. The method as claimed in one of the preceding 
claims, characterized in that both the objects of 
the engineering system (Gl, G2 , A01..A04) and the 
MS objects (RG1, RG2 , RA01..RA04) of the automation 

£T 10 system are described by a uniform, executable 

41 object model and a direct communication at model 

^ level is possible between the objects of the 

fff engineering system (Gl, G2 , A01..A04) and the 

objects (RG1, RG2 , RA01..RA04) of the automation 
y* 15 system. 

S" 5. The method as claimed in claim 3 or 4, 

"Sissy 

Rj characterized in that entries in the lists with 

communication relationships contain sources and 
20 drains of the communication relationships, the 

sources and drains in each case being described by 
a 3 -tuple from an identifier of the device (RG1, 
RG2) , an identifier of the automation object 
(RA01..RA04) and an identifier of the input or 

2 5 output . 

6. The method as claimed in one of the preceding 
claims, characterized in that the objects {RG1, 
RG2 , RA01..RA04) of the automation system have no 

3 0 direct reference to the associated objects of the 

engineering system (Gl, G2, A01..A04), to make it 
possible for the engineering system and automation 
system to be separated. 
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7 . The method as claimed in one of the preceding 
claims, characterized in that the method is used 
for the updating of already existing engineering 

5 information as a delta method. 

8. A system for the automatic retrieval of engineering 
data from an automation system with a multiplicity 
of individual automation objects (RAOl . . RA04 ) , in 

10 which, 

for the restoration of representatives (Gl, G2, 
A01..A04) in an engineering system of objects 
(RG1, RG2 , RA01..RA04) of the automation system, 
the objects (RG1 , RG2 , RA01..RA04) contain an 
15 identifying designation of a type of their 

respective representative (Gl, G2 , A01..A04) 
for being supplied to the engineering system, 
the engineering system contains means for 
creating representatives (Gl, G2 , A01..A04) for 
2 0 the designated types and means for entering in 

the case of each of the representatives (Gl, 
G2, A01..A04) a reference to the object (RG1 , 
RG2, RAOl . .RA04) , 

the reference being provided for the reading 

2 5 out of engineering information from the object 

(RG1, RG2, RA01..RA04) by each representative 
(Gl, G2, A01. .A04) . 

9. The system as claimed in claim 8, characterized in 

3 0 that, for the restoration of device representatives 

(Gl, G2) in the engineering system, 

devices (RG1, RG2) on which the automation 
objects (RA01..RA04) run contain an identifying 
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designation of a type of their respective device 
representative (Gl, G2) for being supplied to the 
engineering system, 

the engineering system contains means for 
5 creating device representatives (Gl, G2) for the 

designated types and means for entering in the 
case of each of the device representatives (Gl, 
G2) a reference to the device (RG1, RG2) , 
the reference being provided for the reading out 
10 of engineering information from the device (RG1, 

RG2) by each device representative (Gl, G2) and 
in that, for the restoration of representatives 
(A01..A04) of the automation objects (RA01..RA04) 
in the engineering system, 
15 the automation objects (RA01,.RA04) contain an 

identifying designation (ESO type ID) of a type 
(ESO type) of their respective representative 
m (A01..A04) for being supplied to the engineering 

system, 

2 0 the engineering system contains means for 
creating representatives (A01..A04) for the 
designated types and means for entering in the 
case of each of the representatives (A01..A04) a 
reference to the automation object (RAOl . .RA04) , 

25 the reference being provided for the reading out 

of engineering information from the automation 
object (RA01..RA04) by each representative 
(AOl. .A04) . 

3 0 10. The system as claimed in claim 9, characterized in 
that, for the restoration of communication 
relationships between the representatives 
(A01..A04) of the automation objects (RA01..RA04) 
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in the engineering system, 

the devices (RG1, RG2) contain lists with 
communication relationships for being supplied to 
the engineering system and 
5 the engineering system contains means for 

converting entries of the lists into references 
to inputs and outputs of the representatives 
(A01..A04) of the automation objects (RA01..RA04) 
W and means for setting up the corresponding 

10 connections in the engineering system. 

11. The system as claimed in one of claims 8 to 10, 
characterized in that both the objects of the 
engineering system (Gl, G2, A01..A04) and the 

15 objects (RG1, RG2 , RA01 . . RA04) of the automation 

system are described by a uniform, executable 
object model and a direct communication at model 
level is provided between the objects of the 
engineering system (Gl, G2, A01..A04) and the 
20 objects (RG1 , RG2 , RAOl . . RA04) of the automation 

system. 

12. The system as claimed in claim 10 or 11, 
characterized in that entries in the lists with 

2 5 communication relationships contain sources and 
drains of the communication relationships, the 
sources and drains in each case being described by 
a 3 -tuple from an identifier of the device (RG1, 
RG2) , an identifier of the automation object 

3 0 (RA01..RA04) and an identifier of the input or 
output . 

13. The system as claimed in one of claims 8 to 12, 
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characterized in that the objects (RG1, RG2 , 
RA01..RA04) of the automation system have no direct 
reference to the associated objects of the 
engineering system (Gl, G2 , A01..A04), to make it 
possible for the engineering system and automation 
system to be separated. 

14. The system as claimed in one of claims 8 to 13, 
characterized in that the system is used for the 
updating of already existing engineering 
information. 
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tigkeit der vorliegenden Patentanmeldung oder eines 
darauf erteilten Patentes gefahrden konnen. 



I hereby declare that all statements made herein of my 
own knowledge are true and that all statements made 
on information and belief are believed to be true, and 
further that these statements were made with the 
knowledge that willful false statements and the like so 
made are punishable by fine or imprisonment, or both 
under Section 1001 of Title 18 of the United States 
Code and that such willful false statements may 
jeopardize the validity of the application or any patent 
issued thereon. 
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German Language Declaration 



VERTRETUNGSVOLLMACHT: Als benannter Erfinder 
beauftrage ich hiermit den nachstehend benannten 
Patentanwalt (oder die nachstehend benannten 
Patentanwalte) und/oder Patent-Age nten mit der 
Verfolgung der vorliegenden Patentanmeldung sowie 
mit der Abwicklung aller damit verbundenen Geschafte 
vor dem Patent- und Warenzeichenamt: (Name und 
Registrationsnummer anfuhren) 



POWER OF ATTORNEY: As a named inventor, i 
hereby appoint the following attorney(s) and/or 
agent(s) to prosecute this application and transact all 
business in the Patent and Trademark Office 
connected therewith, (list name and registration 
number) 



Customer No. 02292 



And i hereby appoint 



Telefongesprache bitte richten an: 
(Name und Telefonnummer) 



Direct Telephone Calls to: (name and telephone 
number) 



Ext. 



Postanschrift: Send Correspondence to: 

Birch, Stewart, Kolasch & Birch, LLP 
81 10 Gatehouse Road / Suite 500 East 22042 Falls Church, Virginia 
Telephone: +1 703 205 8000 and Facsimile +1 703 205 8050 

or 

CustomeLNo 1 0^92 



Voller Name des einzigen oder ursprunglichen Erfmders: 

NORBERT BECKER 


Full name of sole or fit^t inventor: 

NORBERT BECKER 


Unterschrift des Erfinders Datum 


Inventor's signature , Date 

A^L^st- SucAs- Z1.2.ZCM 


Wohnsitz 

ERLANGEN, DEUTSCHLAND 


Residence > — ■v. / 

ERLANGEN, GERMANyK j C^h 


Staatsangehorigkeit 

DEUTSCH 


Citizenship 

GERMAN 


Postanschrift 

TURMHOGELWEG 20A 


Post Office Addess 

TURMHOGELWEG 20A 


91058 ERLANGEN 
DEUTSCHLAND 


91058 ERLANGEN 
GERMANY 


Voller Name des zweiten Miterfinders (falls zutreffend): 

GEORG BIEHLER 


Full nameof second joiRH^^ntpjyif any: 

GEQB^RIFHI £EL 


Unterschrift des Erfinders Datum 


SeconpUnyentor's signat&fe ^ Date 


Wohnsitz 

NURNBERG, DEUTSCHLAND 


ReSraencV ^ — v h/ 

NURNBERG, GERMANY hJc^K 


Staatsangehorigkeit 

DEUTSCH 


G&eenSTTip~" 

GERMAN 


Postanschrift 

SCHALKHAUSSER STR. 102A 


Post Office Address 

SCHALKHAUSSER STR. 102A 


90473 NURNBERG 
DEUTSCHLAND 


90473 NURNBERG 
GERMANY 



(Bitte entsprechende Informationen und Unterschriften im (Supply similar information and signature for third and 



Falle von dritten und weiteren Miterfindern angeben). subsequent joint inventors). 
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Voller Name des dritten Miterfinders: 

MATTHIAS DIEZEL 



Full name of third joint inventor: 

MATTHIAS DIEZEL 



Unterschrift des Erfinders 



Datum 



4fwerrtor*g^ign^ture^ 



Date 



Wohnsitz 

LAUFAMHOLZ, DEUTSCHLAND 



Residence 



LAUFAMHOLZ, GERMANY^- 




Staatsangehorigkeit 

DEUTSCH 



Citizen s nip " 

GERMAN 



Postanschrift 



Post Office Address 



GLASLEINSACKERWEG 25 



GLASLEINSACKERWEG 25 



90482 LAUFAMHOLZ 
DEUTSCHLAND 



90482 LAUFAMHOLZ 
GERMANY 



Full name of fourth joint inventor: 

djlalbrecht donner 



Vofler Name des vterten Miterfinders* 

Dr. ALBRECHT DONNER 



Unterschrift des Erfinders 



Datum 



Inventor's signature, 



Date 



2 p. £ % 



Wohnsitz 

MARKERSDORF, DEUTSCHLAND 



Residence 

MARKERSDORF, GERMANY 




Staatsangeh6rigkeit 

DEUTSCH 



Citizenship 

GERMAN 



Postanschrift 

HAUPTSTR.92 



Post Office Address 

HAUPTSTR.92 



09236 MARKERSDORF 
DEUTSCHLAND 



09236 MARKERSDORF 
GERMANY 



& 



^0 



Voller Name des funften Miterfinders: 

Dr. DIETER ECKARDT 



Full name of fifth joint inventor. 



Dr. DIETEJR_ECJ£ABDT 



Unterschrift des Erfinders 



Datum 



inventor's signature Date 



Wohnsitz 

HERZOGENAURACH, DEUTSCHLAND 



Residence 

HERZOGENAURACH, GERMAN 



Staatsangehorigkeit 

DEUTSCH 



CitifSfisfiip 

GERMAN 



Postanschrift 

ZIEHRER STR 8 



Post Office Address 

ZIEHRER STR 8 



91074 HERZOGENAURACH 
DEUTSCHLAND 



91074 HERZOGENAURACH 
GERMANY 



Voller Name des sechsten Miterfinders: 

MANFRED KRAMER 



Full name of sixth joint inventor: 



MANFRED KRAMER , 




Unterschrift des Erfinders 



Datum 



Tnvenfo?s"sTgnatu re 




L 



Date 



Wohnsitz 

WENDELSTEIN, DEUTSCHLAND 



Residence 



WENDELSIEibl GERMAN 



Staatsangehorigkeit 

DEUTSCH 



Citizenship 

GERMAN 



Postanschrift 

FLIEDERWEG 21A 



Post Office Address 

FLIEDERWEG 21A 



90530 WENDELSTEIN 
DEUTSCHLAND 



90530 WENDELSTEIN 
GERMANY 



(Bitte entsprechende Informationen und Unterschriften im 
Fafle von dritten und weiteren Miterfindern angeben). 



(Supply similar information and signature for third and 
subsequent joint inventors). 
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Voller Name des siebten Miterfinders: 
UIKr\ LAlNol\Ar£L 


Full name of seventh joint inventor: 


Unterschrift des Erfinders Datum 


•frr^tOT l 5-stgnatore-y" * _ Date 

#A H/if.| / , Y r /A < f Of 


Wohnsitz 

trrtL 1 KIL/rl, UtU 1 ounLAlNU 


Residence r AJ / 
crrtul r\IL*ri, JotKMAIN Y 


Staatsangehorigkeit 

HFl IT^PH 
i— ' t_ i ov^n 


Citizenship 


Postanschrift 

BERGSTR. 15A 


Post Office Address 

BERGSTR. 15A 


91090 EFFELTRICH 
DEUTSCHLAND 


91090 EFFELTRICH^ 
GERMANY fc ] 


Voller Name des achten Miterfinders (falls zutreffend): 

DAI C 1 CIMO 


Full name of eighth jo)tft inyent^/ i^affy 

DAI C 1 CIMQ 


Unterschrift des Erfinders Datum 


Inventus signature jT\ ^ Date 


Wohnsitz 

lorKINVjhN, UbU 1 oOHLAND 


Residence \J /O » / 
lODDIMPCM / • /A 

lorKINotlN, UtKMAIN V A. J C^f^ 


Staatsangehorigkeit 

DEUTSCH 


Citizenship 

GERMAN 


Postanschrift 

IM MAHLER 38 


Post Office Address 

IM MAHLER 38 


f \j£.£.o iorr\iivoi-i\ 

DEUTSCHLAND 


7599ft I^PRINGFN 
GERMANY 


Voller Name des neunten Miterfinders {falls zutreffend): 

RONALD LANGE 


Full name of nineth joifit inventoV^if any 
KONALD LANUt 


Unterschrift des Erfinders Datum 


Inventor's signature *\ Date 

fln^iA HJ^ts J?/£"i/Qi 


Wohnsitz 

n"lDTLJ r~\ r~ 1 ITO/^U 1 AMP* 

FURTH, DEUToCHLAND 


Residence I 0 / 
rUjliWrotKIVIANY vy( y-^y ^ 


Staatsangehorigkeit 
r\TZ\ ITQPU 

utu i oun 


Citizenship ' i 


Postanschrift 

V1RCHOWSTR 28 


Post Office Address 

VIRCHOWSTR 28 


90766 FURTH 
DFUT^CHLAND 

L> l_ \J 1 Owl 


90766 FURTH 
GERMANY * ) 


Voller Name des zehnten Miterfinders (falls zutreffend)' 

KARSTEN SCHNEIDER 


Full name of tenth joint i^veWbr, if any* 


Unterschrift des Erfinders Datum 


IfTOeTtTcrTsTgnaturU/ 1 Date 

Xk'h / ,0°| OA 


Wohnsitz 

ERLANGEN, DEUTSCHLAND 


Residence \^ \ \ / 
ERLANOLNjJjbKMANY Vv_y ^--v 


Staatsangehorigkeit 

DEUTSCH 


Citizenship 

GERMAN 


Postanschrift 

BOHLENPLATZ 7 


Post Office Address 

BOHLENPLATZ 7 


91054 ERLANGEN 
DEUTSCHLAND 


91054 ERLANGEN 
GERMANY 



{Bitte entsprechende Informationen und Unterschriften im (Supply similar information and signature for third and 



Falle von dritten und weiteren Miterfindern angeben). subsequent joint inventors). 
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Voder NaMAies elften Miterfinders~ * • # • 

HELMUT WINDL . . 


HELMUT 


Unterschrift des Erfinders Datum 


nvento/* signs&fe \ / Date 


Wohnsitz 

PEISIG, DEUTSCHLAND 


PEISIG. GERMANY ^-/l-^/ 


Staatsangehorigkeit 

DEUTSCH 


Citizenship 

GERMAN 


Postanschrift 

FOHRENSTR.10 


Post Office Address 

FOHRENSTR.10 


93077 PEISIG 
DEUTSCHLAND 


93077 PEISIG 
GERMANY 


Voller Name des zwolften Miterfinders (falls zutreffend): 


Full name of twelvth joint inventor, if any 


Unterschrift des Erfinders Datum 


Inventor's signature Date 


Wohnsitz 


Residence 


Staatsangehorigkeit 


Citizenship 


Postanschrift 


Post Office Address 






Voller Name des dreizehnten Miterfinders (falls zutreffend): 




Unterschrift des Erfinders Datum 


Inventor's signature Date 


Wohnsitz 


Residence 


Staatsangehorigkeit 


Citizenship 


Postanschrift 


Post Office Address 






Voller Name des vierzehnten Miterfinders (falls zutreffend): 




Unterschrift des Erfinders Datum 


Inventor's signature Uate 


Wohnsitz 


Residence 


Staatsangehorigkeit 


Citizenship 


Postanschrift 


Post Office Address 







Falle von dritten und weiteren Miterfindern angeben). 



subsequent joint inventors). 
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